The balance of the risks and the benefits of cardiac surgery in the elderly remains a major concern.
INTRODUCTION
Over the past few decades, the proportion of aged patients in Korea has increased. Based on Statistics Korea, the population over the age of 75 years was 666,809 in 1990, about twice this number (1, 432, 417) preoperative status, characteristics, and intra-operative and peri-operative data were collected retrospectively, and the follow-up data were reviewed through outpatient clinic records or from telephone interviews. This study was approved by the Seoul National University Bundang Hospital's institutional review board (IRB no. B-1108-134-102), and informed consent was waived by the IRB.
1) Data collection
The EuroSCORE (European system for cardiac operative risk evaluation) [9] was used for preoperative co-morbid variables. The cases were classified into three groups according to the timing of the operation: elective, urgent, and emergency. An elective operation was defined as when a patient's state was not critical at the referral date and the patient was discharged home and re-admitted to the hospital on the scheduled date of operation. Urgent operations were performed in patients in an unstable state after the stabilization of vital signs by medication or interventions before the scheduled operative date. Emergency operations required immediate surgical intervention as the patient's state was very unstable and surgical intervention was carried out on referral before the beginning of the next working day. Early mortality was defined as death occurring within 30 days or before discharge.
2) Statistical analysis
Statistical analysis was performed using IBM SPSS ver.
19.0 (IBM Co., Armonk, NY, USA). Continuous variables were analyzed using the Mann-Whitney U-test, and categorical variables were analyzed using the chi-square or Fisher's exact test. A probability value of less than 0.05 was considered statistically significant. Early mortality and the associated variables were analyzed using a multiple logistic regression model. The survival analysis was assessed using a KaplanMeier survival curve and included the timing of surgery, which was compared using the log-rank test.
RESULTS
The patients' mean age was 78.7±3.4 years, the maximum age was 91 years, and the proportion of females was 48.2% (121). Operative procedures, timing of the operation, and mortality rate are listed in The cause of early mortality is shown in Fig. 1 . Cardiacrelated death included heart failure and sudden cardiac arrest, which was the most common cause of death. However, there was no cardiac-related death in the elective surgery cases.
Infection-related death was defined as patients presenting no evidence of pneumonia or mediastinitis clinically but appearing to have infection signs (fever, leukocytosis, and/or elevated inflammatory serum markers) and proven to have bacteremia in the blood culture.
The result of the risk factors for early mortality is listed in Table 2 . Emergency operation, aorta operation, recent myocardial infarction (MI), and ejection fraction lower than 50% had statistical significance in the univariate analysis. A further logistic regression analysis was performed, and age, emer- gency operation, aorta operation, and recent MI proved to be the independent predictors of early mortality.
Postoperative complications and definitions are listed in There were many more patients who needed non-cardiac-reDong Jin Kim, et al Values are presented as number (%). 
DISCUSSION
Age has been one of the most concerning factors for cardiac surgery because of a high incidence of longer hospitalization, morbidity including operative mortality, and con-
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− 455 − Values are presented as number (incidence %). AF, atrial fibrillation. sequently, the unbalance of the cost-benefit ratio [10, 11] .
However, with the help of improving technologies and the development of cardiac surgery, the upper limit of age for surgery seems to be increasing. In Korea, like other countries, the aged proportion of the population is progressively increasing, and the outcomes of cardiac surgery for these aged populations should be determined.
In our series, the overall operative mortality rate was 12.7% and that of the elective cases was only 4.5%.
However, those in poorer emergency condition showed a higher operative mortality rate (urgent, 13.3%; emergency, 30.6%). Previous reports of cardiac surgery for other Asian septuagenarians had outcomes similar to those of our study. Nakano et al. [12] reported an operative mortality rate of 9%.
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− 456 − Shomura et al. [13] reported an operative mortality rate of 8.2% in elective cases and 47.6% in emergency/urgent cases.
For the western population, Katz et al. [14] reported an in-hospital mortality rate of 6.4%, but the mortality rate of the emergency cases was 9%.
Few articles on aged Korean patients have been published previously. Yoo et al. [7] reported that isolated CABG performed in patients over 75 years of age showed a lower operative mortality rate than our outcome (3.3% vs. 7.8%) [7] .
Considering the relatively high proportion of emergency cases Postoperative complications have been reported in approximately 30% to 40% of cases in septuagenarians [15, 16] and more in octogenarians [17, 18] . Further, it should be noted that the definition of morbidity or the preoperative comorbid state varies among studies. In particular, the timing of surgery related to the preoperative status has been reported to have a notable correlation with postoperative morbidity [19] [20] [21] . The rate of complications in our data was 59.8%; 150 patients experienced at least one complication after surgery, and the incidence of the complications was highly related to the timing of surgery (emergency vs. urgent vs. elective: 81.6% vs.
69.4% vs. 44.0%).
We have shown that the overall survival rate was 79.2% at the 1-year follow-up and 58.4% at the 5-year follow-up in our series. Similarly, Ogino et al. [22] reported 83.5% at the 1-year follow-up and 65.8% at the 5-year follow-up. Further, Lopez-Rodriguez et al. [15] reported 85% at the 1-year follow-up and 65% at the 5-year follow-up for the septuagenarians. Our data shows a lower survival rate than these data, but a strict meaningful comparison is difficult from other nationally representative studies because of different patient selection and the preoperative patients' co-morbid state. It is well known that emergency surgery is largely related to operative results [23, 24] . Specifically in the case of elderly patients who had undergone surgery in an emergency status, inferior results have previously been reported for late outcomes [22, 25] . The discharged patients who had undergone elective operations had excellent results in our study; the overall survival rate was 97.9% at the 1-year follow-up and 78.1% at the 5-year follow-up. Patients who underwent emergency or urgent operations had a lower survival rate than those who underwent elective operations. The log-rank test revealed that the timing of surgery led to a significant difference in the long-term survival rate (p＜0.001). Older patients hesitate to visit a hospital until they seem to be in a critically ill condition and might miss the right timing for surgery. Further, some patients are worried about their operative risk due to their old age and reject undergoing an operation even in a stable condition for elective surgery. In our study, the percentage of elective cases was only 44.6% and that of the urgent/emergency cases was 55.4%, suggesting that patients delayed surgery until it became critically necessary.
Among the discharged patients who survived after cardiac surgery, many of the patients had other underlying disorders that needed medical or surgical care. The rate of re-admission for cardiac-related problems was only 15.5% in our study, which means that appropriate surgical correction of cardiac disease will reduce cardiac-related discomfort. On the other hand, there were 71.3% patients who needed in-hospital care due to factors that were not cardiac related nor surgery related, which implies that elderly patients need to be provided other coordinated care in order to improve the late outcomes.
In conclusion, cardiac surgery can be performed in the elderly safely, and the outcome will be much better if the patient is in a stable condition. Emergency and urgent surgery was highly related to operative complications and mortality.
Hesitation in agreeing to undergo cardiac surgery because of age might be a time-wasting decision and lead to losing the opportunity for appropriate operative timing. Earlier referral and intervention may save many more aged patients and would produce better clinical outcomes. Further, because of the co-morbidity in older patients, such as non-cardiac-related medical and surgical problems, both cardiac problems and
